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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a new 
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/B£^-f&&£:» Q qCOSiift-C*c.T, r ? * K > & £ tf / 3Ui r 7 * K > & £ M JJ& M 30 
i: -f -Mfc -g- 1> £ # 3& T- , * S v> l± 7 5 ^ K ft? C^* L ^ ^ , h Z> v> {i -g-* L T 
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ft & * £ > m ± t 7t m W & £ SI K co * hP^KJ:4«»*«Bii>?>*t*tra«FU«*U*JJt 
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4I«* ! af.ntv^ 0 -r*i*j»»LTP<**8*taO t»oT^ *s i- 7* XBT^ttO fe t t 
OrcTV»^||^-e, )Btt6SiOthtoO}|gtS:9TV>5, MA Lynch t> 14 , fl gtl M ^ H 10 
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^SfitmcoifJu (^JAif , r -fe-f-^a >, ^;w^$>^coSti±5ii»n^4r) , wmfcm%a 
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Tv^Orv»CO* ? 3^*tt?^>-6o 
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% x h U x tt^coaft tc *J v» T It&titWm L v»^r*t? 2b o it «, Lfci'ct, IL 36 c> * 
Ai -C^g{ci):ffl-c# N ^o^^-'C*'?, X h WXlCigHi-^,BSIItecofi:T*5J:O f -?-ttU 
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*K^K, K3t^**x>8oHi#t«t4 (t-'Wl/^f) to »C ft * #■ 

«b«JR-r**5?***A. ^ilCT^ K > K **H O « 16 * # R ft ft « fc tt fc + 
tttt*f*titOO, T?*K5'»0 + 5}-&tt»*a t fc*ofc;ri:*€> % A # to ft Hi aE 
?5 f ft S tL T v> ft o CO jj« a #t f * * o 
[ 0 0 0 8 ] 

BO«dB4l»t=T9*K>K*f!lffli-*#W* t v»<03j»^S*trv»* 0 # « ¥ 10-10156 

8 ru2^t65!c#5.o f *«a^^;j k & v> r i* , m % ft s « «& est « s. v z n z 1- * * 

«fflfl£^S-^^-r^^^t L T ** > ^ 'J * v K t 7 ? # K>^<oa*-g-*>-tt^^$^Tv» 
-So #M 2003-048831 r^$tg{6TKj£B^£^#&*vM±£,f > O^^X»i5fc#ftffl£W 
■f 4 ft Jft «M Id v> T ti , T9*K>a**9yhOin»lCieHi-4B«tBOfiT*Bfc#-t 

t Ji-fBT *b ^ £ tLT v> ft v» „ 
[ 0 0 0 9 ] 

[tfftf 1] #^¥10-101568 
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IZP&ftlCWl 4 ] Biol Psychiatry 42, 345, 1997 
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[ffcS«r8?ife-*-**:i6co#IS:] 
[001 1 ] 

[0012] 

k * # l , *%^<7)^*i^^(c-efc-rs^t^Br^tft»), a*Ji^M:Lfc„ 

Srt^^^-t^-&, * hi'* fci6Bi-*JH*^0{g:T£J:ir*iiK vm*£ .ft 

[0013] 

* •) #ICIi, 7 v 3r K > R . 77* K>gc97^n-;l/x^f^, f# j£ JJg R <o — 95 

tz'>tsi < t *> la^r^rsij^^-t-t^,^. h u^KjgH-r&ien • ^ s # o ® t , & m & m 

[S§W£^teirWc#OS&CD^i3U 
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* 1* I* x izmm-t 2>JSa$k&<Di&T & * V-ttiizW $ Z>\.*lim!& i 14 , Eflt • * « 

16 * O ft T\ ffi Iff I* # ( fc x. If , o o fiU ? o #f ) £ i* £ iMf * £ £ T- £ * # , - 
ft ffi tt * * tM4 £ .ft R £ I, r v» * »t "C tt * < , * hU^UJ6Hi-*JB*HB«>fiTK 

[001 51 

ikte® i m m Z> Z k & -Q & Z> o T9*K V»«rfllJSRJIBI»«fci-*fl:#»Utt, 79* K 
[0016] 

& p d p ^ <0 a Id & # *. it 4ft * <- »4 > 7 7 * K > m. 14 h ') ? ') -te y K^T/lgOfS, 

C b V / 'J t 'J KOf SUtiii^ii L v» o r 9 * K > ®t * 1" 4 MJ^'itV K 

( l# j£ flg Jft & w - as x (4 ge rt* 7 9 * v >m*^^-r z v y ^y-ty K£^-*-r* h y ^ 

y -fc y K i: l»] & ) o 3^ ffi <o *S as? (4 (2 i ^ # £ L T v> & rt> o 7i > i:iD7 20 

& ») , h P^^ftf Lftv^^^t 'Uiiiffif S^^ciL, # $& 93 O # $ )£ 

^•co^^S'ffSiSIS-Claj^TWfb^icL, X h U * U jg B 1" * ^ f£ O ft T 45 4 ft K 
^ : >^«*Sv>(4^.il<0^|»X(4a:#5s&^=£:^--t^^t % fit, fWlfii^nK^ 

[0017] 

8! •=> t$M K J3 v> x 14 , #S&^<D;#£t)j£#-e& * « j£flt Jim <D - SB X 14 £ gM* 7 5 * 
K^SttJbS h'jyj-fe'J Kttlfti hV/'Jt'; K (75* K>®ittt5 b 'J ^ 

y -t y k ) z&m-f2>z.k-t>*x$z>o r 9 * k > & * * h y ^ y -t y k (75* k 

h v ^ y -t y k) £lti4, k y ^ y -t y k tuit 4 ^iteKw ■? *> 7 5 * k 30 

> Kc0®|-&**10fig (W/W) %JiJL _t . iff- t L < I4 20fig%m±> 4 I? *f * L < 14 30S g m ± 

x & # £ L < (4 40* g k J£l ± -e * & ri& Jig ( b y if y -t y K ) rt« & * at ffl 1" & -g- 14 
MHv>flUi. L/c^oT, # S£ f^t:: 45 v> T . 79*K>&£-g-;£i-&fl n 8§ (h'J 
^ y -t y K) S:^S-r2.tl***-t-5»^^^?r^^Lr^'5ft7t60t , *ftJ4-1--<T^ffl 

[0018] 

75*K>^«r-i-^r-t*rpii& (by^y-ty k ) <r> ^gfiiSr^r t^ts^t tit t4 % * 

( Mortierella ) ^ , =* - 7* -f :* 5 * ( Con i d i obo 1 us ) , 7 -f 7 A ( P 
ythium) H , 7 -f h 7 h 9 ( Phy tophthora) M, , 1 - v y a - A ( Penici 1 1 ium ) Jg s ? 
9 F X # 'J a — A ( Cladospor ium ) ffi , A =7 — ;U ( Mucor) fli , 7 f 'J a - i, ( Fusar ium 40 
) m, 7 X ^ ;P * ^ * ( Aspergi llus ) JR , D - K h 9 ( Rhodotorula) Sx x V h * 7 

h 9 ( Entomophthora ) ®x x t ; x iK 7 '/ •>' A ( Echinosporangium ) Jg , t7D 1/^' 
- 7 ( Saprolegnia ) * I:* t 4 t *»f 4 i S 4 . 

[0019] 

;u -r -f x V 5 ( Mort ierel la ) l^^f ( Mortierel la ) ffiffi 

fl4, iilf^Jl'f-fXl/T ■ x ( Mort ierel la elongata ) , t)Vf <XH • 

x * v if 7- ( Mortierel la exigua ) „ ^l^-r^^-U^-y^ifuy^y ( Mortierel la hy 
grophi la ) , ;U x -f x V 5 • 7 ^ tf 7- ( Mortierel la alpina ) ^ t f If 4 i t 7) 1 f I 4 
o AftSfli:ii ; E)l't'(Xl/7 • xo>#^ (Mortierel la elongata ) IF08570, t^f^ 
xi'7 • i * -x ^ 7 ( Mort ierel la exigua ) IF0857K ; e;l'7-fxl^5-7'f^D7'f5 50 
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( Mortierella hygrophi la ) IF05941, A- t -f sc. V 9 • 7*et ( Mort ierel la alpina 
) IF08568, ATCC16266, ATCC3222K ATCC42430, CBS219.35, CBS224.37, CBS250.53, CBS 
343.66, CBS527.72, CBS529.72, CBS608. 70, CBS754. 683f <T> g * £ m »f * w t T § £ a 

[ 0 0 2 0 ] 

mt>©I^I±^f nt> ±l£rfJW8tHi£Aggg£iW5£#r (IFO) , Jiff 107^ 'J * 
> • ?-f^ - *«-f-t - ■ 3U?5'3>' (American Type Culture Col lection. ATCC) S. 
£>* „ Centrralbureau voor Schimmelcul tures (CBS) <b & A, <b §IJ PI ft < Af t S 3. £ rt* 
T § £ o 4 fc*»«OSf* / * - "/**±«* f, fl-ft Lfcl»<*f . jr. p > 2f * 

SAM0219 (^Iflf ® 1FIS8703*) (* IflF * # *S 1239* ) tftflti : i 4?* 4. 
[ 0 0 2 1 ] 10 

*»wu«ffl.s*t*w«cS:Jff*-r**t-tt % <o ® i* <o j& ^ , g * % ziif lt 

if?, t LTIi^^J-X^ 7 7 > h - X , * -> n - x , y ;* n - * , -7 ;V h - X , nj ?g tt 
[ 0 0 2 2 ] 

I^St Ltli^y h g£ # x * x , S ^ * x , ^jc + x, *f 3 - V X 

7 1 * a * > * , Mffiy-ix, fan* AmffrnfRmmw-vmi-. wimmv> 

*«&W**Lftv»»flET»*#tHr#u«IRIi*v» 0 HfflJi-j&K, X » tit 0. l~ 40* *X 
x »t L < ttl~25SSXO««i-« Oi«av>. «5%<OM*il?.i$*Pgl±0.1~10Si%, 
L- < 14 0. l~6fifiXt LT, J&*ift«KSB*aR*iitin!LT*>«fcfcv». 
[ 0 0 2 3 ] 

8 5>K t «»R*E»ttl»ti:iT7 7t K>Si 4511 (W/W) Xiy. ±. =fr 1" * 

* -C*»Wfls*iH[W, ««2-4B§£l||4iitfi«ffliU4. 49 » O ft X ft (i 1-8* fi % 

, Sfi L < lil-4ll)S«ilKi: U M JW * A V tb SB 8 8 SB O *08l 0> BB O * ft * 

jS & in L , 2&$ftl Lft:ftXai«>|tft(i2-20SSX« Sf J L < I15-1511U t-5 . ft* 30 

IS C T*JP t , tt«7B 1 £l*« 0U<li)gg6Bllift, J: >> «F * L < 14 i&«4 B S JBL 
Ko«*il><OK^iEilSJOfc45 J: 9i:t5i tr, 7 5 * K > 8 *45**XJy.J:-&-*rl- 

* *b is (h'^'jt'j k ) t»*;t*«t?i*»?!»*a*»tt4;H'TSs ( 

[ 0 0 2 4 ] 

r 7 * Kv^^lSBo^SiaJSliffiffl-r^^^^tcj; ») .1 i ft & 5-40'C, jfil 
< (i20~30'C U> J 7t20~~30t T J& * LTSfls*J««-fr L * % 5- 20t: fc X Jg ^ £ 

ffittfr® f Wi^ffi^l&^nJjeflSmo*!!^- £ ±#-£ L ib Z> .1 £ **T- J * 0 ig jfc<0 P H(4 4-- 10, # 
U<(i5~9iUi^ii$§f, li^f, Xli»«Jjf««rff ? o ig£l±iI1S?2~30B 40 
ffl, » t t < 14 5- 20 B ID , J:«3»*t<«±5~15BWlT-5 0 
[ 0 0 2 5 ] 

$ U , 77* KV^t^ttSMl (MJr'J-tr'J K ) «t»OT9*K>»0<Bl#*af 
*5f ^itt LT, **,li*«*£fctl|» + *J3l*l.fc, T ? + K > » ^- * f4 Jig U 31 if? ft. in 
*»S^ftcT77^ K>mi^-&*rftJ!t«r#*Ct 4f |J, i co a *? W M * 1W «c m v» 

#t4 «; - Hf at h »; ^ y -t »; K<ofi:a#*tti*«<, JD*»)Wei4»irs*§-g-<o&t- it 

<b tt h y V y -fc y K t tt Z> ( rEnhancement of Archidonic: Selective H 
ydrolysis of a Single-Cell Oil from Mort ierel la with Candida cy 1 indracea Lipase 50 
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J : J. Am. Oil Chem. Soc. , 72. 1323, 1998) o 
[ 0 0 2 6 ] 

z<n * o i», r 9 * r >m$mmm^M&.totia*.»mift v xntzr <? * k >m frs-a- 

( b V IT V -fc y K ) t$!6^wti«^tts:t#t?l4. $§!?07 5# 
K > Bfc * ( b V ^ V * V b*) »-*t-*-*79*K>««>*|*«i* fli 

OlliKK«>»»*#fBfi" * B W-ejgvMi tf'S J Lv>*«, * v» « # R jg u r v» * t> ifc 
& < . * l» t «± % A n° a + * K (± T 7 * K > a? <n ft ti g rt* h i: tt & tg, £• fc & i) 
% l0SS:«tl±w r 9 * K > 91 * S rSflS (MJ/'Jt'JF) r*ot^Sfti:ii 

[ 0 0 2 7 ] 10 

t T „ 1,3-ffi K *fllJBttR*^ 2-ft C77 + K > OK J^tt-fr L fc b ') Ktffifflt« 

c fc a*-e § s <> $ fc , i,3-te tc ^HflSJC&K**, 2-{£ i: 7 7 + K > «»3&»ft L fcPi^H 
■J K * 5* A- *Jgl ± , i L < li 10^E ;w %Jil ± ^ ? t>i:jf i L < li 20^e IP »JSL ± , ftffU 

< it 30^e n> xJHi _t tr ft fit K ) * ffi ffl + i fc -e # * 0 lEnyjt. 

fija-e # * ,> k# at 6-i2« are t u r , m * if , *r«;)w»x«i*ry>Bi* 

* m if h H , m 1 .3- A7'JnO-2-7HK/'0-^]tD-* ( jft % T 8A8J fc 

[ 0 0 2 8 ] 20 

i *t h , i,3-fi: 1= * m m a m. *^ 2-& cm k ^at^st-^ u fc b y ^ y -t y k i± , & 
# & *t «t t l fc # -g- k i* , s k % m m ( h >j if y •* y k ) fc & * <> - & u fa as ( b y ^ 
y -t y k ) fsn, 'h m <d * \z x h t m v >< - -if -c »n tK 7> » s k & a* > c o p «; - -tf 

j&*1.3-ft#Hl$-C;& ») , h 'J ^ 'J -t 'J KW1.3-'&^«JfLr255-^OjgS8J!&teat**'e § , 
^t:iS-fro2- ; e/'7y)i'^ l )-tD-^ (MG) d**fiS:1-^ 0 z <o2-UG&ft1£ izmiY&fem 
< iRJ|X1±* f A v> - flfc u 2-ti: fli l» BK ^ ®JR147>*g.v» fc ftofti. 4fc % 

2-MGIiflEH-Ktc jft It & fc#®?S14 3Jlft&«l#S:LT, 3gg|Bg)i&atcO®lR14tig;*i)^«i^t 

i- * o 

[ 0 0 2 9 ] 

k m m m m m. t 2-mg« auxxo-^^i; > jh ji^sfc-^ujEM-aia^?****^- 30 

li*-fn;?n>i:LT , ;>^i:ftfllS*i-Cv>< 0 fc c: ^> , £ co P y ^< - -t* <r> m ffi Bt # 

, »«; /<--tfffii±7j*ira«&u «t ») ffiT-r* £ fc *&ji5»#fcii % i.3-ffic *aflgfl»®**, 2- 
^ t= r 5 * k > at ^ l fc h >; y >j -t v k i± « a ^ ?a it < b «; ^ y * y k ) fc ^ * <> 

[ 0 0 3 0 ] 

1,3-fi: n>siflej»at**, 2-Q: i:77* k > a>* { ^^ l fc b y ^ y -t y K^*#fi5isi 

tecD^fcofcL-C, T 9 4r K > KSr-g-Wf * riSfli (M^'Jt'JF) S V * 0( US BS Wt <» ft 

tit > b y ^ y * y k o i , co^x7"^^-g-tro^^ffl-r*';/-?-HfS-^ffl?*si 
fct?iSjg-r^.;t**t?^^o 40 
n » fc a a rare ( b y ^ y -t y K) »± r 9 * k > » * «^J3&i»m fc 1- * b y ^ y -t y b* 
bv^y-ty KSr«^i-^^jjtft&atc*t-r*T7^K>'aio«i'^* f ^v»^'g-cii 
^ * r je ?4 m ( n «■ b y tr y -t y k ^ k 1 . 3-& o at mm <o ■? *> - ^ o * ** * ® m ft);® fc 

* o fc b 'J ^ y -b y K ) oliJniUi^RlDiR^coeT^KCfc*^ ®Ht<O»*RJSiftK20 
-30t: J: I) „ A < 30-50X: > # * L < 1*40-50*0 tt4„ 

[ 0 0 3 1 ] 

b y ^ y -t y k o i , 3-e o ^ f- ^ ^ -s- k # ^ 65 \z ft m -t z> y /< - -t* t lt, en a if ^ 

y V 7* X ( Rhizopus ) ^ , 'J V A 3 — ;P ( Rhizomucor ) JM, ■> T X ^ ;U ^ ;U X ( Aspergi 1 lu 

s) S&fcWt&£^>ri { j^3:-f&fcc'K '7'^PBsty/t--if^fc'S:^tf*-t5J ? T-#^ 0 

5 >; A--fi:ov>i±, AT IS co fc <r> =£r ffl v»s c: fc rt* -c # * „ 00 x. , y V 7* x • r ' u v - ( 50 
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Rhizopus delemar ) O V /< - -tf ( BB 3 IS ffi ( ft ) S , * >J /■? - -If ) , 'J '/A 3 - * • $ - 
^ -f ( Rhizomucor miehei ) O 'J /< - ( / • y )U f <( 7. ? ( ft ) *± , V V 4 AIM 
) , T-fc^JV^A-X--*'- ( Apergillus niger ) 'J ^' - -tf ( 3£ Wf fi IS (ft) , V - 
•If A) m&mif h tlZ & . Cft&HE*URjgL,TV>4*>lttMi&< % 

[ 0 0 3 2 ] 

± ib y - -if <d m m itz> m «± , e » * * * * * § » -e r & a se * 301c jbi ± , »* l<b 

40t: tl±tt4t*, ^^<0»^ttS:#Jn]-r-?. B ft t* @ £ -fl: S # I- @ 5e lb L £ y ^ - -tr' & 
Ijgffl-f- 4 £ t jj'g i L^> 5 @5eft*a#iLT#-?Lg «t Jit T- & o T , & 10 

0* > 7* h o - A Jft -hO?LS Sr*1- 4 4 * > &®Wmmfc. 09 x. (i Do vex MARATHON WBA 10 
2$ m W b ti Z> o L L , -I ft. ij> B 5fc it S K R j£ L T *> if T* li ft < , » f& 14 *■ # Jp 

I 0 0 3 3 1 

HI 5e lb 1§ -ffc 1 ICitLT, 1.3-12:!ft#|6U V - -tf <7> * i§ t£ 0. 5~ 20fg g g IC M L , Ifl 

- nit®® ft SSTTgs £ *r @5£fbg£?g ft 4 z t a« f § 4 . s <b k 

f»1£ ft 2rfe-C li , H 5e ft; il # 1 K *t L T , 0.05-0. 4f&S<?>1.3-'(2:!i$^6<) V /<--tf s-m/hffi 
W7K»-^»L, Lft#<b @£fbffi#ft«H?-g-;b-£, MffiT-CS£& $-*T@5£<bS£5!f £ 

£ \z ± &90%w - -tf **s#: u @5efb $ ft 4 tf*. i <r> 

i i-eiixxf *Stffittiit< , *i~io*g: (w/v) sft in *g * t , »* 20 

L < tt*l-3»***lni^.fcl6K + -C«r»ai-*i i:-C@5EfbI£3if(ift*>35!j5|5i < ffi 14 ft 

1 0 0 3 4 ] 

iS<oiS I- i o t li , *S£*Cfti£5i^f «ffi*rlSf, * * 3" f ft v>Jj& li 
^ * -r *5l****fr < < ft *) > i fz . frfri&g' ^Wiitiz (i Jo iB C: ») , r >J 

■b y K«o ® jR^**ffi:Ti- * (Jjn/dc^-^^ig c: ft. if v ^ y -t y k ( y ^ >; -t y K* f ** s 

^Utrtlx.47K^4(±SS-CJ±ft< fti?, ^:<7K«--&iftv^T-i{>^^J: <^^t-;w^^S 

or -e $> z> o 30 
[ 0 0 3 5 ] 

dOidJC, -J- a^Jg'fbBSigSrM **Kl6*flE * ± »f 4 i -C , 1.3- 

ffi # ^ e<; y /< - -t* h jo ^ <o © v» 7 5 ^ k > s s- ^- 4 rifi at ( f y ^ y -t y y ) *c ^ 
^ l h y r y -t y k ( 8A8) «-^^wtci8iti-4^ t<'?jj 0 

[ 0 0 3 6 ] 

ffl^*1-4Uc^: 0 a acoMi§fe-e*o-c(i > rnK>850'/xii75# K>»*«*jt«i 

®tti-4-fb-g-^£lii$l?-C-, *>4VMir5^K>®^^g«)lc-g-*Lftv^ *>4vMi^^L 
tv^iS^^lifcifilflt itcE^tiit^f J s, c i -e , « ft « t tt % 40 
^I»C77^r K^K^^Jtirv-fci: Ltd, -t *L *: E ^ L A S ft J* # * A *»« JR L 

# »- * ^: !S US & <o — §5 x li ^ u & r 9 * K > si r * 4 h y y -t y k <r> £ {- , mss ( 
h y ^y -t y k) oAjkCN lt ttteRonrtfett*** *) . A« D n , -fife^, mm&v 

h m m. * s it 4 ^ o t? ii ft v „ 

[ 0 0 3 7 ] 

ft « a B & a » t l t ii , - «: ft n a B <o lit , « «e i4 ft q = n , « « it m ft p° n , m « « « « 

ftn° B , *^iB«mS?L, *LJBffl«B«*L» ILiBfflfta, ft £ » ft a D n X li * A ffl ft « * ^ if 
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ft p°p , X - -7*% <T> M 3 R£ U ffi fll * tin X- ft n° B x F-t7 7f(Oafi»UTillifflV> 
&ft n n q> /< ? rft Bgft A N ^y^-OwtmiBJfctoJBfctnAitalftia-* **v»ii/% 

- Ktrx*- y h*o»ift±tri«u?iii»*i«»*fcttSfe* + *fta^i***tfc»*t*o $ 

tc, r£U& £ ft i ft v» , j§tjgftp a B , RVftA« fiA>°«> 7KiSftp D p, * tz It iz mtiair z 

Z t T § 4 o S & £ , ^!814ftB D B -IS|gB a B<0^.®-C^oT*)«^^< s 01 X. If , g» ft 
ftJW , Htt , h n - M iBU ft ft fflU ->d r§©ai||,f*oT 

[ 0 0 3 8 ] 

4fc*»woa«»ii, ^*5c&fiK^mnic s -«tcifcftfi, mm& t fc \t mmu 

CI tt-ett*fb3W i ft tr i t Hv>, tal ^ -fb »J t Lt, Wxlf, h37*n-*SU 

? 5 # > » * # , 7 -r n x ;w 5/ v m 3 * ift ft =f- & »s * # , * t * >m. ?*m. 

zf -> -if - )V , tf 7 v > it ig ■(£ , ^r-V*-;u, 7 7 t?S, p- :7 V V & > 

y-^vt Fn^rtfyf-^, * r- n - n, ^ % -r;v^>«, tf^il, ^n^y^f 
KI, U^t^IifWJ: i ft ^g$#tKrt:3iJ £ 4 0-* 7 * 3 ;nf >- 'J -f > x r * 
„ 7^n;nf>t^f7'J >ix^f;v, 7" * n K n + v 7 - v - ;v ( BHA) ^ V A> 
t K a 4 v h A- J- > (BHT) „ -=e J -t-7* f- ;v t; K d * j > (TBHQ) , 4- H P d # •> > f «/ 
-2,6-v-t-7f *7iy-A/ (HMBP) Kft J: 7 ft &l&tiZm.1tM Z> £ t 

§ & o 

[ 0 0 3 9 ] 20 

„ $-Yuv^u — e -h37iD — f-h3"7iO-;p, , - h 3 7 x □ - Jl'ii i 
t>*hn7iD-;u^x-r;v (l^mh3-7in-;u^) , h3 hijxy-^Jif 

[ 0 0 4 0 ] 

*-r>^-&U ftK*K iiSSd, ft* 39, Kflgfl* jg-g-^J^^J («, tK. ffl 
• ififSiSK fltftftK JgJPteiiaK ffiftffc*K **SK T » 

, 3 - v x * - # «; -9- y * 9 'f K , $ ^ :7 * > * g % * rfi , lx->f-> 30 

ft Ztf&ifb *t*„ in 5SU t U -r <i . , \£ * $ >m, tr***, «fe?^^J^ S 

ilikE&JhS'J^ 5^7^. sfcft*. feLK-fCSU, ^#^J, 

StH^J, ?c^<oft^»m^, ^^Waiifeftf^^tfscit^-ei^^, £^t»(ci?g^LT 

[ 0 0 4 1 ] 

T y * V HVT 7 * K V Bl «r « * JB «» « i * ft ft » O ± * » j« fl- tt T ? * K > 

77 + K V ^ <D — B * 7t <9 ft ^ f> O « IX g l± RIl: ^ E T- 0. 14g, KiMifeE-eo 
. 19-0. 20gt Oft©*** 19 (JJ&®*g^4. 73, 1995) , ft ft O # ft U 14 $ J|g O iS JR. M & 
iTtS*. ff V t* - -tf fS 14 IS T "f Z> ,^r. ft ^ h *i Mi ft ^ $ <b U l± -f- ti £1 ± , 75 + F 

fiK fit JRF Bl t -T -5 ft <7? fig A ^fi60kgt L X ) - Bi/i^«f li> Ty + 

K>SfSit LT, 0.001g~ 20g. ffH< J±0.01g~ 10g^ X 1) «f i L < (4 0. 05~5g> 

ft & » i t < 14 0. lg~2gt tJ, 
[ 0 0 4 2 ] 

*»WO*»ftft«:*IRU«:ftfi»caffl-r*»ft»CI4, ftp a pKBSft-*-*7-7* K>iO 
«*H«>Sgt«:5. tztZL, Ifcftp a ptcg2ft-r SffiJtit . Eft-r^^ftp-pcois^sizj; 
oT^-fb-r^c:fc^'b, *Sfi£li)»K<o-guxi4ftgp^r7+K>'K-C'*^h';^y-t'j k 

tffttih^'Jt'J K <r ft p°p K E ft h » ft 14 % 77* K>8t LTO.OOllfiXl 

±. ffH( (4 0.01fig%W± , 4t)S 1 iL.<«4 0.1«g*y.±i:ft^J;o^Beft-t^ o $ 

<b IZ „ 1.3-& tc ^«|gJK^75* % 2-ffi l:75+K>8*^^Lth l J^'Jt-( K t ftftft U 50 
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e-fr-r a a » o. ooo3fia%&± , »u( Jio.oo3*g%ti.±, i ») t l < 1*0.03 
fifi%w_L i -f a „ 

[ 0 0 4 3 ] 
[ 0 0 4 4 ] 

gPS#«Hv>, #»9I«>8l*»<o«.3-*tt» #|&, ffiflt, 10 

<h* tz <fc •) if! x. , j£ A ( & 60kg Ut) — BS^DI^^WTy* K^gXtF 

/XI±T7^KV^Sr«^S&fl»Kt-fa-fl:^-!^4: % 7 7 # K •/^fft* t L t, ii^^O.O 
01g~ 20g, JfiU <±0.01g~ lOg, -t <Q iff t L < (±0.05- 5g, f fejf i L < liO. lg~2gfc 
-B10, *&-S-»-J:oTJi^t5:lll, tR|x.If3iatc»-S!lUT«^-Lr^J:v^ 0 
[ 0 0 4 5 ] 

>xS-#/L K3t^#tx^it<otA^*Hi-i«gHv> 8 it, iro'j 

5I(; l± i n -9- ^ > ? J- > m. <?> ® £r & l~ & Z k t> ^ \i k ^ k~ x. 4 3 -9- ^ > * J. ^ 

^>®tt* ! 0. 1 -1 5 <o ie H , »H<tt0. 25- 10CO m W iz$> z> z t rfm i U> 5 i 
, 7 7* K>8»5&«1 (Kg it) SrI£:5;V'f(7)i.fat^>^x>KwE^L/>:i(: 

[HiS^fl] 
[ 0 0 4 6 ] 

PI Se $ ft & v» „ 

jgifeffil 1 . 79» hv^^^tt 4 f 'J y »; 'j k co & ;fr & 

7 5* h^StllUt^^tYxl/? • 7A-ft ( Mortierel la alpina ) CBS754. 6 
8Srfflv^c 0 ^^3-X1.8», SftlS^M^-3. 1X> S ri 0. 1%, KH 2 P0< 0.3%, Na 2 S0 4 0.1% 30 
, CaCl 2 • 2H 2 0 0.05%&U f MgCl 2 • 6H 2 0 0. 05% £ # tr ifc 6kL £ , lOkLigf * « K M f» L , 10 
f&pH£6.0tcHg L to M#?£30LS:«S L, ?&a?26T;, a g 360m 3 /h, «F**E200kPa 
«0^ftf8a53©l^a#^t*ff9t o «#icli^^^mig« & 10-15ppm£ It & 

71/ 3 - * i§g75*l-2.5%<0|EB 1*3 k tt Z> «fc •? K x -f-^tjy.p^{±0.5-l%S:^ISF Lfc (±|BO%(± 
, fig (W/V) %«• Z ) „ 

[ 0 0 4 7 ] 

lg * T & , a jg , ^Si: J: •) 7 7*- K>KtitSH6^t tl. Mj ? 9 * >J K * * * 
18 ( # A , KK, ^ , ffiife) £• ig T , 75* K^S^tf'jr'J't'J K (itfi; 40 

Wt <n — g& x it & u w r ? * k > at t & a h y ^ y -t y k £ -g- # -r & v y ^ -t y k ) 150k 
gS-»t 0 f f> n. r4 J3& ( h y y y -t y k ) s- ;v x f- ^ fk L , #e>n.t|g!»K>f- 

co Sd -g- 1± 40. 84fi m %-e * o fc o 
[ 0 0 4 8 ] 

^is, /u?f->s, x r - t y >s, *w-i'>£, y / -^s, y - y ^ u > gi » * 

^t_ y y U > ^^f x ^ tL^ixll.63%, 7.45%, 7.73%, 9.14%, 2.23%, 3.271:4%^ 

* o „ $ e> c , ± IB r 7 * K > Se-&* r4 fli ( h y ^ y -fc y K ) ( TGA40) Jxf-j,i; 
•r;HfcL, 77*F>Sxf;n^f 40fi ft%-g-trflg^^i^;VJ.^.-r;UjS-g-^^e) 
, SS^gSig#?DvF^77-f-i:J:^T, 991H7 7* KV^xf ^x^r^l' 50 



(12) 



JP 2006-83136 A 2006.3.30 



m ■ n s l it . 

[ 0 0 4 9 ] 

gg;Sfeffll 2 . 8A8 £ 5^6 )V % & ± g -f & h 'jyj-t'J KOBj 

* > £ 81 «f Jit ffl # (Dowex MARATHON WBA : fT *j -jr 5 * )V ) 100g£r , Rhizopus delemar 
V /t - -tf7jt?#f£ ( * V /< - Hf^*, 12. 5% : SB 01 Wim (**) ) 80ml CISL, 240mIO i£ T 

•t h > (-80*0 zmwl, mmT-c$tm$*t-cm&.ft>) '*--e*%fz 0 

[ 0 0 5 0 ] 

•Sfcl-, *tt«l-C»fcT?*K >»*40fi4*£-#1- * h V ^ V -t U K (TGA40S) 80g, 
iJ 7 ') >&160g, ±IBB56'ft: /<--lfl2g, *4. 8 ml S- 3CC -C48B# W , (130rpm) L 

fcj&«fc£Jc. Rlc>*7^, ElSfttJROfti, 14 f fc $ *l £ H sg ft g£ « £ |# £ „ 10 

S 56 -ft V /< - -tf ( Rhizopus del emar 'J /< — % S ffc : Dowex MARATHON WBA) lOg 
«• >* -T *r y H*|#7X*7A (1.8 x 12.5cm, #^31.8ml) U 1 T 

TCA40St ii 7 V ^ ® £ 1 : 2 U *S LfcRlS«lffi*-jeoSlta5 (4ml/h) f * 7 A |: S L , X 
«El6**it*;tT, SJSf*B&«-400gSr#7to & & , * 9 A jfiK 14 40-41t: t L 0 
# ^ ft £ K IS to IS rf» ^ * £ fif> <0 # 7 •) ^ m £ £>' & !tt O fl& J» m «: # ^ M K J: iJJUl)!!, 
AfflfHl»«>»aiI« (ffli^A, K*, Kfe) £igT, 8A8 £ * 1- * ?4 m 

H'J F) Sr 0 
[ 0 0 5 1 ] 

^ Lt, ifX 9 u-r Y 7 <7 -7 4 -TkTf 9 n h if? y < - {c J: t) , # f> ft 8A 

8#Wiffifl& (H/'Jt'J K ) * <0 8A8CDS!| -g- £ M it t £ ^ , 31. 6% * %T* * o £ ( & 20 
, 8P8, 808, 8L8, 8G8, 8D8O -g- 14 ft -T ftO. 6, 7.9, 15.1, 5.2, 4. 8* )V *f $> o tz 0 
h V r V -fc 'J K<0 2-fi^^-f -6 JgJft&P, 0, L, G> Dl± ft -E* ft H> S. <f- > R , * U-f > 
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